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(54) (57) CnOCOB PEMOHTA OBliAJlHOn 
KOJIOHHbl, BKJiioHaioiuHfi cnycK s Hee ro<t>- 
pHpoaaHHoro narpydKa h p.actuHpeHtie nofOieA- 
Hero AO AHaMerpa o6caAHoA koaohhu nyreM 
npoTflxcKii Mepe3 Hero HHCTpyMeicra, otAUHiuO' 

U^HCM TeM. MTO. C UCAblO nOBUtUCHKH HBAeM- 

HociM nepeKpuTHR HHTcpaa^a HapyiiicNMH. 
onycKaioT AonanHHre/ibHuA roc|»pHpoBaHHbtA 
naTpy6oK h ycraHaBAiiBaiOT c aaaopoW no Top- 
uy c ocHOBHfaiM. pacumpRiOT o6pauieHHyio k 
ocKOBHOMy narpyfiKy KOHueByio MacTb Aono;!- 
HHTejibHoro naipydKa h CMeuiaiOT ero ao yno> 
pa B panec ycraHOBJieHHufi: a aareM npoTHrn- 
BaioT MNcrpyMeHT Mepes Becb iiarpyOoK. 
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UiMMi'MUV I in ,II?K|M« ;.IISI!I' lltT OP ViM MOH H*T II 

KIKIHOH H|»t)MlJni.U'IIH»H'IH. R «l3CnitKTII lipil 
K.'lllllTn.lhMOM pOMlimc l»6i',|,lH|j|\ MUOHH. 

IliiuMiMi 4MifH<>6 \i T:iMc»HkM rixjjpiipnMiiimn ^ 
(o itnipyftK;i b ipy^ax iinicm pacinupcittiM cm 

lltuptMcTBuM B3PMB3 (I). 

llc.VH'TaiKDM aaiuioro cn(Kt»6a HMWCtcfl 

ipy;uiOi*Ti>K> <>6ccm'Mciinfl paBiiOMfpiioi'u pac- to 
iiiiipeiitiM rfxtipiipfiHaiiiinro narpydna no Bccil 
.muic. [Ipii rit.-ibii<>M tioBpe^KacHitit KCxnoMHU 
II 6aibiiiori HC.1 II Millie 3apnja odcaAiiaR Kaioii- 
iia MO)KeT 6i4Ti> iiapyuieiia. a iiepaBHOMcpiux? 
pactiiitpcHiic tiaTpy6Ka iipiiBoaiiT k VMCHbitie- 
iiiiMi eri) iipoxiuiMJro cchchhh. ^5 

HiitirxKici* 6.iii;»KiiM K iipeAiaraeMOMy hii- 
.incTCH cii(h:(>6 peMoiiTa o6cajHofi KaiOHHbi. 
BtwuaMaMiiuitM cnycK a Hee ro<t>pHpoBaiiHoro 
naipyfiKa ii paciiiiipcHiic nocjiejiHero no Mt- 
HMetpa oTK-njiHOH Kaioiiiibi nyrcM npoxjDKKn 
•icpc:i iicn> iiiicTpyMCiiTa 12]. 

HeacKTaioK iijBCCTiioro cnoco6a aaiciio- 
•lacTCH B ManoM iinae>KHOCTH nepeKpuTiiH jo- 

IIIJ liapyilieilMH. MTO CRflaaHO C B03M0>KH0CTbK> 
C.IVMJICH B npaKTMKO pCMOHTa 06caAHMX KO- 

.icmii. Korao nocne ycTaiiOBKii ro<{>piipoBaiiHO- 25 
ro iiaipyAK;! iicropMeTHMHOfTb coxpaHHCTCH, 
itpiiMc.M 3()Ha HcrepMeTtiMHOcTii, KaK npaBH;io. 
iiaxoiiiTCfl iiciiocpejcTBCHHo Hail iLiii noa yc- 
Taiioa-K'iiiitrfM panee fiaTpy6K0M. JliiKBHAiipo- 
Hjin. i#iy HerepMcnpiHocTb mo}kho T(WbKO ny- 
TCM ycTaMOHKii aononNHTenbHoro naxpyfiKa b 30 
CTfaiK K ywe ycTaHOB-ieHHOMy. 

Ue.ib ii3o6peTeHHn — noBuuieHHe Hajiew-. 
MucTti ncpcKpuTHB MiiTepBdJia NapytucHiin. 

n(K:TaB.icHHaR ue^b aocTHraeTCH TeM» mto 

U CfKHTOfic pCMOHia o6caAH0H KO;iOHHbl» BKJJIO- 

•laioiucM cnycK b hcc ro4)pMpoBaHHoro naTpy6- 35 
Kn n pactiiHpcinic noc-ie,incro jyo jiwaMerpa o6- 
caAHOM KaiOHHw nyrcM npoinrnKH Mepc3 Hero 
HHCTpyMCHTa. cnycKawT aonojiHHTe;ibHUH ro<})- 
pHpoBatiHhjfi naTpy6oK h ycraHaBaHBaiOT c 3a- 
3opoM no Topuy c ochobmwm. paciuMpHiOT 66- 
pauieHHyio k i>cHOB>iOMy narpyCKy KOHueByio 
MacTb Aono.iiitne.ibHoro iiaTpy6Ka ii CMeiuatOT 
em AO ynopa b paiiec ycTaiio&neHHbiN* a .aa- 
TOM iipoTnriiBatoT MHcrpyMeHT Mcpea Becb nar- 
py6oK. 

45 

Ha «})iir. I -5 noKasaHa noc.ieAOBaTeAb 
HocTb YCTanonKii Aono.iHMTCAbHoro naTpy6Ka 
tiaA ocMOBiibiM; Ka (Jjht. 6—10 — to >Ke, npM 
ycraMoBKe AOfio.iHHTe.'ibHoro iiaTpy6Ka noA 
ocHOBHbiM; Ha 4)Hr. 1 1 r- ceseHHe A— A na 
i}>Mr. 3. 50 

C111K06 BOioMaer nucAeAOBareAbHocTb one- 
paiiMH c iiiicTpyMeHTOM I. HanpHMep, c paAH- 
a.ibiio pariMnpfliomHMcn koiiuom. HHcrpyMenT 
DiiycKatoT B (.KBa>KHHy na Tpy6ax 2 k neciy 3 
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II.jP) IliC'llltM <*^H .I.;I'«m1| K**.l*Mttlt4 t .|**iM Mltlf It.ltt 

tiijxi ro(t>p((P' I tiaipv/'tkiiM 1 M \iti*fMi\i 

I l(KMCn<»B;mMbM«K II. (ifirp;iUMff IIM 4 IMnoriv 

iipH p.i6<jrt' CH M.iy Bnrpx {({>Hr.-l .*>) Vfi.i 

HOH.lOHHUif p;iHrt* ll.lilCTMph B HM.lr r«)it>pM)Hl- 

D;iinioru narpy^xa 6 jaMitMacT no.io>KeHiic. no 
Kn3aHiioe iia ipttr. I. 11 Hapyuieiute 3 u6caAHOH 
KaioHHM ocraeTCR HcnepeKpuTbiM. HamiHan ot 
ronoBbi fMacTupR 6 m BMUie. ilcino.iHHTc;ib* 
irutl ro^ipnpoB^HHbift narpy5<>K 4 oiiycKaercR 
K pahce ycTaHOB.ieHiiOMy iMacTMpio 6 c 11 h - 
TepBa.iOM OT Hero no Topuy, 

3aTCM B Tpyftax 2 co:uaK)i M:i6iJTomiot' 
aaiueinie >KMAK<KrrM, paBHoe 1/3 paftoMero Aan 

.leHHR. B 3T4) BpCMR MHCTpyMCHT I paCUIIipHfT 

rLiacTupb B npeac.iax. noKasaHiiux iin (|>iir. II. 
T. e. lie iio-THocTbio. CiieiiAeMHc njiacTbipR c Ko- 
•10HH0A npotuoHACT .iHiiib-no RucTyiiaM. flpii 
BceM )TnM npoTRM^Ka HHCTpyMCHTa I B ii.iac* 
Tupc (<t)ifr. 2) cocTaB-iRCT HaMajibKyio MacTi. 
cro A.iuiifai. HTo no3Bo.iitT .lerKC) cABiinyTb rro 
BHII3 ynopOM 5 ao KoiiTaKTa b patiee ycTaiioH' 
.leHHufi n.iacTfaipb 6 ^ea Hax.iecTKii i^nr. 3 
H 4) n itepeKpfaiTb HiiTepBa^i Me>KAy hmmm no- 
naiHHte.ibHbiM luacThipeM 4. 

rioC.lC 3TOrO Aa BACH lie >KMAKOCTH B IIHCTpy* 
MeKTC I CHMyKaiOT AO KyAR. PaAHa.ibiibie Ha- 
rpy3KH HHCTpyweHTa 1 Ha naTpy6oK 4 yMCHb- 
uiaioTCR* II OH nepeBOAHTCfl b HaMa.ibHoi* 110- 
nomcHiie {(^nr. 3). VnopoM 5 CMeiuaioT naxpy- 
60K 4 BHM3 AO ynopa B panee ycTaiioB.ieii- 
Hbtfi ruracrupb 6. nepeKpbiBafi HHTCpaaA napy* 
uieHHR (ft>Hr 4). HiDKHHR MacTb naTpy6Ka 4 
ynHpaeTcfl b aepxHioio MacTb pa Hee ycTanoB^ 
AeHHoro anacTbipR 6. B Mecre coeAHHeHiiR no- 
AyuaeTCR repMeTMMHoe coeAHiienHe AByx tok- 
KocTeHHUx luiacTupeA h noc.ie 3Toro HHCTpy- 
MeHT I iipOTHrHsaioT Mcpe3 iiaTpy6oK 4 ao bm- 
xoAa 113 Hero (<}>Hr. 5). 

B npoHaBOAcTBe pa6oT no ycraKOBKC iiAac- 

TbIpR B 06caAH0M KOAOHHe ecTb RapHaHT,. Kor* 
aa HAaCTbipb paCUinpReTCR HHCTpyMCHTOM I 
CSepxy BHM3. 

FlocAeAOBaTe^ibHOCTb onepauttH no npeaAa- 
raeuoMy cnoco6y b 3TOm CAysae aHa;iorHMHa 
nepBOMy BapnaHry. TOAbKo AonoAHHTeAbHbiH 
iiaTpy6oK 4 ycTaHaBAHeam 3aTR)KK0H Tpy6 2 
BBepx AO ynopa b paHee ycTaHOBACHHufi nAac- 
Tupb 6 B o6caAHO^ KOAOHHe (4»Hr. 6-10). 

TaKHM o6pa30M. HcnoAb3yn npexuiaraeMUH 
cnocoO coeAHHCHHn nAacTbtpen ho^kho noBhi- 
cHTb HaAeJKHocTb nepeKpuTHR HapyuieHHoro 
HHxepBaAa oOcaaHoA kojiohhu. 

FlpeAAaraeMbiM cnoco6 ycTpanner noBxop- 
Hoe ueMeHTHpoaaHHe oCcaaHbix koaohh nepea 

Ae(t>eKT B KOAOHHe. 

VcTaHOBKa Aotio.iHMreAbHoro n.iacTMpn 3Ha 
MHTeAbtio coKpaTHT II RpcMfl. 3aTpa(iHBaeHoe 
Ha npMfOTOBAeHHe h 3aKaMKy MarcpHa.ion mc- 

pe3 AC<t)CKT B KOAOMIie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by puUing a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2], 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1 -5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig- 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Rusaan original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian priginai [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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